Urinary kallikrein excretion in insulin-dependent diabetes mellitus and its relationship to glycemic control.
The renal kallikrein-kinin system is thought to be involved in vasoregulatory and epithelial ion-transporting processes. Renal kallikrein has not been studied in patients with diabetes mellitus, a disease in which abnormalities of renal hemodynamics and electrolyte handling occur. The urinary excretion of this kallikrein was measured in 20 type I diabetic patients and 10 normal subjects. On a 120-meq Na diet, daily kallikrein excretion, determined by both esterase activity and direct RIA, in 12 poorly controlled diabetic patients [hemoglobin A1c (HbA1c) = 14.2 +/- 0.5% (mean +/- SEM)] was significantly greater (P less than 0.05) than excretion in 8 diabetic patients in good to moderately good control (HbA1c = 9.4 +/- 0.5%) or in 10 normal subjects. In these groups, urinary esterase activities were 9.4 +/- 1.0, 6.1 +/- 1.4, and 6.7 +/- 0.5 esterase units/24 h, respectively. Corresponding excretion values of immunoreactive kallikrein were 171 +/- 14, 118 +/- 26, and 123 +/- 11 micrograms/24 h. Creatinine clearances were similar in the three groups. Urinary kallikrein was also measured in 8 diabetic and 8 normal subjects during 7 subsequent days of 10 meq Na intake. It increased less in diabetic patients than in normal subjects during Na depletion (P less than 0.02). The increase in urinary kallikrein in the diabetic patients was inversely related to their HbA1c levels (r = 0.88; P less than 0.01). The effect of glycemic control on urinary kallikrein excretion was determined in nine diabetic patients. Initial glycemic control was achieved using an artificial endocrine pancreas (Biostator) and was maintained by continuous sc insulin infusion with a portable pump. Before glycemic control, urinary kallikrein was 190 +/- 30 micrograms/24 h (by RIA). After 8-12 days of glycemic control, excretion fell to 144 +/- 23 micrograms/24 h (P less than 0.02). The abnormalities in kallikrein excretion in diabetic patients were not correlated with differences in water, electrolyte, protein, glucose, or aldosterone excretion in any of the studies. These results show that kallikrein excretion was increased in patients with poorly controlled insulin-dependent diabetes, and excretion rose less in diabetic subjects with low Na intake than in normal subjects. Strict glycemic control decreased urinary kallikrein excretion. These findings suggest that the renal kallikrein-kinin system is functioning abnormally in diabetes mellitus.